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Executive Summary : Hydrogen Barrier
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• Converting CO2 to chemicals/fuels require 

massive H2 input.

• High H2 prices remain a barrier to commercial 

scale.

Carbon Capture and Utilization (CCU) is critical for net-zero, yet faces an economic hurdle: 

The cost of Hydrogen

• Regulatory support 

(CO2 Tax, Subsidy, etc.)

• Green premium on final products

• Selecting final products which requires 

minimum H2 for CO2 conversion 



Why Polyester ?
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Stochiometric Advantage

When converting CO2 into useful products, Hydrogen is used to 

remove Oxygen from CO2 for further reaction.   

Unlike typical polymer/ fuel such as polyethylene/ 

polypropylene/SAF/etc., Polyester contains oxygen atom in its 

ester function group and less need to remove Oxygen.

Therefore, Polyester needs less Hydrogen to convert from CO2

Stoichiometric Comparison

Polyester (PET)

Requires 0.21 MT of H2 per 1 MT product 

PE (Polyethylene)

Requires 0.43 MT of H2 per 1 MT product.

50%
Lower H2 Consumption

O=C=O

C=O

H2 H2O

C

Polyethylene

Polypropylene

・・・
SAF/Green fuel

Ethylene Glycol

   =>Polyester

H2 H2O

Simplified CO2 conversion mechanism



Scale: The Ideal Sink for CCU
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Global warming urges to sequestrate massive CO2.  When selecting 

CCU product, it must have huge market size.

Polyester is the 2nd largest general-purpose resin globally, providing 

the necessary scale for significant CO2 Sequestration.

 Global Demand @ 2024  (Million Tons per Year)   Remarks

Polyethylene (PE)   134  Includes HDPE, LDPE, and LLDPE

Polypropylene (PP)   101
Mainly used in packaging, automotive, and 

fiber applications

Polyvinyl Chloride (PVC) 61
Primarily used in construction materials and 

pipes

Polyester (mainly PET resin and polyester 

fiber)        
118  Includes PET bottles and textile applications



Why HighChem ? - Proven Technology 
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Proven Track Record

25 licenses executed in 10 years, totaling 10 million 

tons annual production capacity.

Zero Technology Risk

World-class plant scale with operational reliability 

verified at major sites.

Cost Advantage

Economically superior route to Ethylene Glycol 

from CO/CO2.



Certified Impact: Verified Carbon Performance at Scale
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ISO 14064-2 Verification

Our license technology has obtained significant 

decarbonization certification.

Utilizing off-gas to produce valuable EG while 

mitigating climate impact:

Tons CO2/Year Mitigated

Verified via ISO 14064-2 Standard at 

300,000 Tons/Year MEG Capacity.



HighChem established a catalyst factory in Nantong City, Jiangsu Province in 

2011, and has established a supply system for various catalysts, including the 

supply of DMO and EG catalysts to SEG® licensed companies.

Established August 2011

Total floor area 40,499.79㎡

Annual production capacity ・Palladium catalyst 1,500 tons/year, 

・Copper catalyst 1,500 tons/year

・SCR low temperature denitration

   catalyst 1,000 tons/year

・DMC synthesis catalyst 500 tons/year

Number of employees Approximately 170

Catalyst Business
Catalyst manufacturing base

HighChem owns three research centers in Japan and China with about 50 

researchers. At the Tokyo Research Center, we conduct high-quality basic research 

by building long-term cooperative relationships with university laboratories and 

corporate R&D institutions. In addition, the Nantong Research Laboratory, where 

the catalyst factory is located, is capable of delivering pilots and scale-ups that are 

close to the industrial level, while the Shanghai Research Laboratory can deliver 

industrial level results such as process design and engineering.

In-house R&D system
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Tokyo Research Center                     Shanghai Research Center                   Nantong Research Center

Nantong Catalyst Factory



The Sarawak Hub: A Strategic Alliance with the world Giant 
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Partnering with lndorama Ventures

Indorama Ventures, the world's largest PET manufacturer 

outside China, is partnering in the project study.

Global Reach: World-class scale and market access.

Strategic Location: Attracting Indorama to Sarawak is the 

key to global CCU leadership.

Future Proof: Establishing Sarawak as the Asian center for 

sustainable polyester and petrochemicals.



Phased Strategic Roadmap: From Foundation to Full Circularity
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Foundation (Phase 1) Scaling CCU (Phase 2) Full Circularity (Phase 3) Recycling (Phase 4)

Utilize Industrial waste 

gas for decarbonization.  

Top up natural gas for 

economy of scale. 

Transition to larger industrial 

CO2 feeds with renewable 

Hydrogen competitively 

supplied.

Integrate carbon capture and 

utilization processes 

industrially.

Further development of 

downstream industries for the 

world largest and green 

supply chain.
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Both Sarawak Petchem and HighChem have conducted pre-Feasibility Study (FEL-1) for SEG Project in Kidurong

and through FEL-1 confirmed to be economically and technically feasible. 

While after completion of FEL-1 study we found that the Samalaju Industrial Park has well-developed 

infrastructure: it is a hub for renewable power, hosts ferromanganese production facilities with available off-gas, 

and has a port accessible to large Handymax-size vessels. Hence, HighChem and Indorama together with other 

Sarawakian parties are about to start detailed Feasibility Study (FEL-2) for SEG Project in Samalaju in 2026. We 

expected to start up the SEG Project in Samalaju sometimes in 2030. 

Samalaju 

Industrial 

Park

Case Capacity 300ktpa

Total Investment Million USD 508

(Base Scenario)

Medium Crude Oil

（$73/bbl）

Project IRR

[All Equity basis]
16.67%

NPV (USD Mil) 406.5

Payback years 7

(Reference Scenario)

Low Crude Oil

（$50/bbl）

Project IRR

[All Equity basis]
14.15%

NPV (USD Mil) 226.5

Payback years 8

(Reference Scenario)

High Crude Oil

（110 $/bbl）

Project IRR

[All Equity basis]
20.72%

NPV (USD Mil) 672.2

Payback years 5

SEG 

Project

Natural Gas

Industrial 

Off-gas 

MEG

Phase 1/2

Summary of pre-Feasibility Study (FEL-1)

Possible Timeline for SEG Project

Syngas to EG(SEG) Project in Sarawak

300ktpa

CO     160ktpa

CO2e  252kt-CO2

Total CO2 reduction  211kt-CO2

Utilities : ▲41kt-CO2

* Discount rate for NPV calculation : 10%



Possible derivatives and MEG related products
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CO

DMO

MEG(*)

H2

Oxamide(*)DMC(*)

DEC EMC

DMET(*)

NH3

High Performance Fertilizer

(Slow-Release Fertilizer)

Lithium Battery

Electrolyte Solvent 

・Non-Plastic Coating

・High Nitrogen absorbent to Crops

PXPTA

Polyester (Fiber & Resins) 

Bintulu Condensate

(Super High Concentrated Aromatics) 

(*) : HighChem’s Proprietary license

Condensate Refinery

Sarawak Ammonia 
Plant & Project
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Initial

Capturing atmospheric CO2

through Sea Water

e-DOC

(Direct Ocean Capture)

CO2

CO2 Electrolysis

(co-electrolysis)

Chemical Looping

Key Technologies for CO2 Utilization 
Phase 3
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Thank you

Confidential 17


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

